Recovery of brain dopamine metabolism by branched-chain amino acids in rats with acute hepatic failure.
A decrease in the serum ratio of branched-chain amino acids (BCAAs) to aromatic amino acids (Fischer ratio) reflects the severity of hepatic encephalopathy, and clinical improvement by dietary augmentation with BCAAs has been demonstrated. As behavioral alteration results from changes in central neurotransmission, we investigated the role of BCAA administration on changes in the levels of central neurotransmitters in acute liver injury. Male Wistar rats were subjected to liver ischemia by occluding the left portal vein and hepatic artery for 90 minutes. A 4% BCAA solution containing valine, leucine, and isoleucine was intraperitoneally administered 3 times (8 mL/kg, each) at 1 hour, 6 hours, and 24 hours after vascular reperfusion, and changes in the extracellular concentrations of neurotransmitter amino acids, monoamines, and their metabolites were evaluated in the striatum by a microdialysis procedure. Although the extracellular concentration of dopamine was affected by neither liver ischemia nor BCAA injections, the level of 3,4-dihydroxyphenylacetic acid, a metabolite of dopamine, decreased to 34% in the ischemic group 24 hours after reperfusion. The 3,4-dihydroxyphenylacetic acid level was normalized by treatments with BCAAs. The improvement of deranged cerebral dopaminergic activity may be a contributing factor in the improvement of hepatic encephalopathy by BCAAs.